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COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgea 1. ®u3nka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usuka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MogenupoBanue Gu3nueckux sBIeHUN U nporeccoB. Hayunble runoressl. Ousnueckue
3aKOHBI ¥ TeOpUH. [ 'paHUIIbl TPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
IPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBmKeHHe. OTHOCHUTEIBLHOCTh MEXaHWYECKOro JBrkeHHs. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEIHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHUCTeMbl koopauHaT. CloKeHHe NepeMeleHul u
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U MIEPEMEIICHHUS MaTEPHAIbHONW TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOIHOTO TaACHHUS.

KpuBonuneitnoe naBmwxeHue. J[BkeHHE MaTepHATbHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM 1O MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas cKopocTh. llepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbsHOE YCKOPEHHE.

TexHu4yeckne yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBMXKCHHUE
CHaps0B, LIEMIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl 0TCUETa, UILUTFOCTPAINS KHUHEMATUUYECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue NBMKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nxeHus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.

Hamnpasnenue ckopocTu npu JBUXKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C 1I€JIbI0 OMPEJIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOIIGHHMSI  MEXIYy  MYTSAMH,  TNPOHJACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BpPEMEHH TPHU PABHOYCKOPEHHOM JBIKCHHUH C
Ha4aJIbHOW CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BSI3KOU KUIKOCTH.
W3ydeHue ABMKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

[Tpunnun otHOocuTenbHOCTH ["anmies. [lepoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETA.



Macca tema. Cuna. I[lpuHnun cynepno3unuu cuil. Bropoit 3akoH HerooToHa s
MaTepuaibHOU TOUYKU. Tpernii 3akoH HbI0TOHA [t MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBIeHUS
IIPU JBUKEHHUU TEJa B KUAKOCTU WM rase.

[ToctynarensHoOe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuiIbl OTHOCUTENIBHO OcH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHuueckue YCTpONCTBA M IPAKTUYECKOE NPUMEHEHUE: NOJIIMIHUKY, IBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEepLUUH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIINX TEJI.

Bropoii 3akon HeroToHa.

H3zmepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT AeQOopMaIiiH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U aJACHUU.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3yuenue ABM>XeHUs OpycKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

HccenenoBanue ycaoBui paBHOBECUS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbe MatepuanbHO TOUKH (Tea), CUCTEMBbl MaTepHaIbHBIX TOUYEK. IMITyIbC CHITBI U
M3MEHEHNE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckast sHeprus marepuaibHOM TOUKU. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
JHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs ynpyro 1e(opMUpOBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHIMATIBHBIX CHII C
M3MEHEHNEM MEXAHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCcTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHHME: BOJAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexoa moTeHIIMATBFHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul



N3ydyeHrne aOCONMIOTHO HEYNPYroro yJapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSAHBIX
MasiTHUKOB.

HccnenoBanue CBs3W PaOOTHl CHJIBI C U3MEHEHHEM MEXAaHWYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] pE3MHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynosckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHUSI Ta30B, >KUAKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BeliecTsa.
[TocrosinHast ABorapo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnenbs uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOPUH
uaeanpHOro rasa. AOCOJIIOTHasg TemImepaTypa Kak Mepa CpeJHEl KHUHETHUYECKON SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. lllkana temneparyp KenbBuHa. ['a30oBble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeitpona. 3akon [lanpToHa. M3omponecchl B uacaibHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbITH, OKa3bIBAIOUINE JHCKPETHOE CTPOCHHE BemiecTBa, (oTtorpaduu MOIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKECHHUS.

Mopens onbita LlTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICUCTBHUSL.

Mogens, HIUTIOCTPUPYIOLIAas IPUPOTY NABJICHUS ra3a Ha CTEHKHU COCya.

OnBIThL, WJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

OmnpeneneHnne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY TApaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HeEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ uzmeHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHSsS sHEprus 0lHOAaTOMHOTO
uJeanbHOro ra3a. Bujpl Ternonepenayu: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIydeHHE. Y IebHas
TEMI0EMKOCTH BellecTBa. KoanyecTBo TEIIOTHI PH TEIUIoNepeaaye.

[Tonsitue 00 anuabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. [IpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MpUPOJIE.

TemoBeie MamuHbL. [[pUHIUTIBL [EHCTBUS TETTOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiicteus terwioBodl Mamuubl. ukn Kapao u
ero Kod(hPuIUEeHT moJIe3HOTO NEUCTBHS. DKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M MPAKTUUECKOE NPUMEHEHHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOI XOJOIUIHHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHHe BHYTpPEHHEH HSHEpPIUM Tejla MPU COBEPIICHUH pPaOOTHI: BBUIET NPOOKH M3
OYTBUIKH TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue 3(upa B JATyHHOU TPYyOKe MyTéM
TpeHUs (BUICOAEMOHCTPAIINSA).

M3MeHeHne BHYTpEHHEH sHepruM (TeMIiepaTypsl) Tela Ipu Terionepeaaye.

OnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTaTeNsi BHYTPEHHETO CTOPAHUsI, PEaKTHBHOTO JIBUTATEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Dazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamnws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHTEJIbHAS BJIAXKHOCTh Bo3ayxa. HaceleHHslil nap. Y aenpHas TemaoTta napooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS.

TBépnoe Teno. Kpucrannuueckue u amopdublie Tena. AHU30TPOINS CBOWCTB KPUCTAILIOB.

Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpucramnuzauus. YelbHas
TerioTa miasiaeHus. Cyonumarius.

YpaBHeHUEe TEII0BOro HaaHca.
TexHu4eckue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: TUTPOMETP U IICHXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH MOJIYYCHHA COBPCMCHHBIX MaTcepuraioB, B TOM YHUCJIIC
HaHOMAaTCpUuaJIOB, U HAHOTCXHOJIOIUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kurnenne npu nOHMKEHHOM JIaBJICHUU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTU BO3yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe none. Hanpsok€HHOCTh 3nekTpuueckoro mossd. [lpuHmmn cyneprno3uuuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGota cun osnextpocratueckoro mond. IloreHnuan. PasHoCTh MOTEHLMANOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIE. JIUDIIEKTpUUeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPTHs
3apsAyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IMPAKTHYECKOE IPUMEHEHUE: JIJIEKTPOCKOIL, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIM IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmopencTere HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TTOJIE 3apSKEHHBIX TEI.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTUUecKast 3alluTa.

JMBNeKTpUKHY B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
PACCTOSIHUSL MEXAY HUMH U TUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é pa3nuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKA.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma Jy1sl ydacTka Lenu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jleniia. MomHOCTb 3J€KTPUYECKOTO TOKA.

DIIEKTPOABMKYILAs CHUJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) asiekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNIeKTPOHHAs TPOBOAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh CONTPOTUBIICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TomynpoBonHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJIMUTOB. DJIEKTPOJIUTHYECKAs
Juccoruanus. JIEeKTPOIIN3.

OneKkTpuueckuil Tok B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3zma.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHbIe MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
MpUOOPBI, TEPMOMETP CONPOTHUBJICHUS, BAaKyyMHBIH IHOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTNOJI, TAJIbBAaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HapsHKEHUS.

3aBUCUMOCTh COMPOTUBIICHUS ITMIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, TUIOMIAIH
MOTNIEPEUHOT0 CEYEHUS U MaTepHaa.

CMmenaHHoe COeIMHEHUE MPOBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TalbBaHUYECKOTO
AJIEMEHTA M OIlEHKa BHYTPEHHETO COMPOTHBIICHHUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS TPOBOIMMOCTH JHO/1A.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yueHnune cMenaHHOTO COeIMHEHMS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYHIEH CWJIBI HCTOYHHMKA TOKA W €r0  BHYTPEHHErO
COTIPOTHUBIICHUS.



Hab6nronenue anexrpomusa.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce OCyHIECTBISICTCS C YYETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAYyYHOTO ITO3HAHHSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHME CHUCTEMbl ypaBHEHMH, JMHeWHas ¢QyHkuus, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX MPOEKIUU HA OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: Mexanuueckoe JBM)KEHHE B JKUBOM mpupone, aupysus, ocMoc, Tem1oo0MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIJIOBOE PABHOBECHE), DJICKTPUUYCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJl, JKUAKOCTEH M Ta30B, 3JEKTpUYECKHE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

T'eoepaghus: BTaxXHOCTH BO3IyXa, BETPhI, 0apOMeETp, TEPMOMETP.

Texnonoeusa: npeoOpa3oBaHue ABMXKEHUH C UCIOIb30BaHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTue), IBUTaTellb BHYTPEHHETO CropaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJMIIBHHUK, KOHAUIIUOHED, TEXHOJIOTUH TOYYEHHsI COBPEMEHHBIX MAaTE€pPHUaIoB, B TOM YHCIIE
HaHOMAaTEepHaJOB, W  HAHOTEXHOJIOIWMH,  3JEKTpocTaTHYecKass  3allluTa,  3a3eMJICHUe
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEp, dJIEKTpOHArpeBaTeibHbIE MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TaJIbBAaHHUKA.

11 KJIIACC

Pasnen 4. diekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

[TocrosiHHbIe MarHuThl. B3anMoAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMI Cylieprno3uiuy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKnuu. KapTuHa AMHUNA MarHUTHOW MHYKIUU TTOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoOe 1osie IPOBOAHMKA C TOKOM. KapThHa JMHMM MHAYKIMM MarHUTHOTO ITOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHKA M 3aMKHYTOT'O KOJBLEBOI'O IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amnepa, €€ MOJlyJlb M HallpaBJICHHE.

Cuna JlopeHma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiK€HHOW 4YacTUIbI B
OJIHOPOJTHOM MarHuTHOM moJjie. PabGorta cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM WHAYKIMHU. [lOTOK BekTOpa MAarHUTHOM WHIYKLHUH.
DNEKTPOABMKYILAsA CUJIa MHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazest.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMIKYIIAas CWia WHAYKIMH B IPOBOJHUKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOUHTYKLIUH.



DHeprusi MarHuTHOTO TIOJISI KATYIITKHA C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE MArHUTHI,
3JICKTPOMArHHTHI, JICKTPOABUTATEIb, YCKOPUTEIIH dJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS 1€Yb.

Jlemoncmpayuu

OmneiT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIvHUY MHYKIIUA MarHUTHOTO TIOJIA.

B3auMopeiicTBre ABYX MPOBOJTHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuiio Jlenua.

3aBUCUMOCTD DJICKTPOJBUKYILECH CHIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBieHre CaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yuenne MarHuTHOTO TOJIsL KATYIIKA C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue sBICHUS JIEKTPOMArHUTHOM WHIAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHblE KONEOAHUS

Konebarenbnas cucrema. CBoOOgHBIE MexaHHueckue Kkojebanusa. [apmonuueckue
konebanus. Ilepuon, dacrora, ammautyga u (asza konebanuil. I[lpyXMHHBII MasTHUK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojebaHuid. IIpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJICOAHUSI B HUJI€AJTHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIYy MEXaHWYeCKUMU U  DIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS SHEPTUU B UACATHLHOM KOjIeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUsAX. BeIHyX/IeHHbIE MeXaHWYeCKue KoseOaHusl.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbIii Tok. CUHYCOMJANbHBIA MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpousBonactBo, mepenada W MOTPeOJIEHUE AIEKTPUUYECKOM SHEPrHUH.
OKOJIOTMYECKUE PHUCKH TIPU TPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM KU3HH.

TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE TPUMEHEHHE: DSJIEKTPUYECKHM 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KosieOaTenbHON CUCTEMBI (IPYKHHHBINA UM MaTeMaTHUeCKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmronenue pe3onanca.



CB0OOHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcuumnorpamMmel  (3aBUCUMOCTH  CUJIBI  TOKAa M HANpsDKEHUsT OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKHM WHIYKTUBHOCTH W
KOHJICHCATOpA.

Mogenb IMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH TMIEPUOJIa MAJIBIX KOJeOaHM rpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpysa.

HccnenoBanne NEpeMEHHOTO TOKa B IENM M3 IOCJIEI0BATEIbHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMazcHuUmHbvle 60JIHb

MexaHudeckue BOJHBI, YCIOBUs pacnupoctpaneHus. [lepuoa. CkopocTs pacrpocTpaHEHUs
W juuHA BOJHBL [lomepedHble W MponoJibHBIC BOJHBL MHTepdepenmmss u mudpakius
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3Byka. [ poMKkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3Jy4YEHUsl 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarautHOl BOjHE. CBOMCTBA 3JEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, Moisipu3anus, audpaknus, wuaTepdeperims. CKoOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpoMarHuTHHIX BOJH. [IprMeHEHHE AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI paInoOCBA3H U TeleBUAeHU. Pannonokanusi.

DJIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/bl.

TexHuueckue ycTpoWCTBa U IPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIBTPA3BYKOBas JIMarHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU30D,
anTeHHa, Teneon, CBU-meusb.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOAOILHBIX BOJH.

Konebmomieecst Te10 Kak HICTOYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPEIOMIICHUS MEXaHUYECKUX BOJH.

Habmronenue natepdepeHny u AuQpakini MEXaHHIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUTUTYIOM M YacTOTOM
KoJIeOaHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPa)XX€HUE, MPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonuHeitHOe pacipocTpaHEeHHE CBETa B OJHOPOJIHON Cpeie.
JIyud cBera. ToUEUHBI UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHme H300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI TMpEIOMJICHHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbIi yron MOJHOTO BHYTPEHHETO
OTPa’KEHUS.

Hucnepcus ceeta. CrnoxkHbli cocTaB 6enoro csera. L{ser.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JUH3BL. [locTpoeHue n3obpakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas omnrtuka. Hurepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJI0IeHNST MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpaxkmus cBera. [udpakuumonnas pemérka. YciaoBue HaOMIOAEHUS TIIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHudeckue YCTpOWCTBAa M TPAKTHYECKOE IMPUMEHEHHE: OYKHM, JIiyna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
pemeTKa, NOJIAPOUI.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpocTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruuyeckue
IpUOOPHI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieiab CBETOBOAA.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue natepdepeHIiuy ceera.

Hab6nronenue nudpakuuu cBera.

HabGmonenue qucnepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomryuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nomisipuszanuu cBeTa.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

W3mepenue nokasaresns NpeaoMIIeHUs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAJIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHubl NPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [locTynarsl crienuanibHOM TEOpUH
OTHOCUTEIIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJSI CKOPOCTH CB€Ta B BaKyyMe, IPUHLIMI
OTHOCHUTEIBHOCTH DHHIIITEHHA.
OTHOCUTETHHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpaIlleHNe JJIUHBI.
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYIBCOM PEISTUBUCTCKOMN YaCTULIB. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusznka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u SHEPruU POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIHC
¢doroHa.
OtkpeiTue u wuccienoBanne (oroddpdexra. Ombiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddexra. «KpacHas rpanuiay Gorodddekra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHYECKOE IEMCTBHUE CBETA.



TexHuueckue yCTpoilCTBa M MHpaKTHUECKOe NpUMEHeHHe: (PoToanaemMeHT, (OTOAATUHUK,
coJTHeYHas OaTapesi, CBETOUO/I.

Llemoncmpayuu

®doTor(hdeKT Ha yCTAaHOBKE C ITMHKOBOU TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lnmanerapHas
mozens atoMa. Iloctymnarel bopa. 3nyuenue n mornomenue GoTOHOB IpU MEPEXOE aroma ¢
OJIHOTO YpOBHSl BSHEpruum Ha Japyro. Buasl cnekTpoB. CHekTp YpOBHEH 3HEpPrUM aroma
BOZIOPOZA.

BosHoBbie cBoiicTBa yactuil. Bonuel ae bpoitnsa. KopnyckyasipHO-BOTHOBOW JTyau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3JIyuyEHUE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHUE: CIEKTPAJbHbIA AaHAJIN3
(criexkTpockort), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHbBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Habnronenue nuHedvyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHS  sjpa. OtkpsiTHE
paaroakTuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHno cocraBa paauoaKTUBHOIO U3JIy4EHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. BnusHue paJuoakTUBHOCTH Ha KUBbBIE OPTaHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hykimonnas mognens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaia. ['amma-uznydeHue. 3aKoH
PaauoOaKTUBHOIO pacIaja.

OHeprust cBS3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES AIED.

Anepupiii peaktop. TepmosiaepHblii cuHTe3. [IpoGneMbl M TEepCHEKTUBBI  SAEPHOM
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPreTHKU.

OnemeHTapHble YacTULIbI. OTKPBITHE TO3UTPOHA.

Metobl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

dyHIaMEeHTAIbHBIE B3aUMOICUCTBHS. ENMHCTBO (pr3nyeckoi KapTHHBI MUpA.

TexHUYECKHE YCTPOWCTBA M MPAKTHUECKOE NMPUMEHEHHWE: JO3UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTuynK HOHU3HUPYIONTUX YACTHUII.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHOMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue 3BE3/IbI, IJIAHETHI, UX BUAUMOE JBI)KEHUE.

Conneynas cucrtema.

Counnne. ConneuyHas akTUBHOCTh. Mcrtounumk sHepruum CosiHIIa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlHarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpPEMEHHBIE MPEACTABIECHUS O
MIPOUCXO0KIEHUH U 3BOIoUMH CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Muneunsiii [Tyts — Hamia I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Tumbt
rajakTuk. Paguoranaktuky U kBazapbl. YEpHBIE ABIPEI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoit. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpodiaeMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmroienust HeBOOPYXEHHBIM TJ1a30M C MCIOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus u sipkue 3BE3/1bI.

Habmronenus B Teneckon Jlynsl, mnanet, Mneunoro Ilyrtu.

O0o0marmniee noBTOpeHne

Ponp ¢u3uku w acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON U
THYECKOH cdepax OesATETbHOCTH YeNOoBEeKa, poiib M MecTo (U3WKH M acCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, POJb (U3NYECKON Teopun B (OPMHUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHbie CBS3U

N3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 kilacce ocCyliecTBIseTCS C Y4ETOM
COJIEp)KATENbHBIX MEXIPEAMETHBIX CBA3€Hl C KypcamMH MaTeMaTuKH, OWOIIOTUH, XHMHH,
reorpadyu U TEXHOJIOTHH.

Meowcnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
sBIIEHUE, Hay4YHbIH (hakT, rumore3a, (Qu3uveckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIHIA,
MpU3HAKU TTOI00MS TPEYTOIBHUKOB, ONPEIEICHNE TUIOMIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonocus: »nextpuyeckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJE, NEWCTBHE pPaJUAlMK Ha >KUBBIC
OpTaHU3MBI.

Xumusi: cTpoeHHME aTOMOB W MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX TeT,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOMN peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: marHuTHBIE TONIIOCA 3€MJTH, 3aJIEKH MAarHUTHBIX PyZ, (poTochEMKA 3eMHOI
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpead, T€HEPATOp MEPEMEHHOTO TOKA, dJIEKTPOJABUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpHEMHUK, TEJNEeBU30p, aHTeHHA, Tenedon, CBY-meus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJIHEYHAas OaTapest.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpeaHEro o0Imero oopazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U IPEJAMETHBIX 00pPa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI

JImdHOCTHBIC Pe3yabTaThl OCBOCHUS y4eOHOTo mpenmera «Du3nka» OHKHBI OTPaXKaThb
TOTOBHOCTh M CHOCOOHOCTH OOYHaroluXcsi pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUW, MO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM  POCCHIICKOrO  OOIIecTBa,
pacuMpeHe >KM3HEHHOTO ONbITa M OIbITa ACATEIHLHOCTH B MPOILIECCE pealn3alii OCHOBHBIX
HaIpaBJICHUN BOCITUTATEIBHON IEATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOIr0 OOIIECTBa;

MPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO IESATENBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEILHOM OpraHU3aInu;

YMEHUE B3aUMOJICHCTBOBATh C COIMAIBHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS

c(hOpMUPOBAHHOCTh POCCUHCKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA;

LEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUSIM POCCUUCKUX
yUu€HBIX B 007acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO MTOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYAIIMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMIMBOTO OYIYIIETO;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYas 3CTETUKY Hay4HOI'O TBOPUECTBA, IPUCYILETO
¢u3nveckoil Hayke;

5) TPy10BOT0 BOCIIMTAHMS:



WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATLHON JesATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3UKOW W TEXHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BbIOOp Oymyiei
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTb M CITOCOOHOCTH K OOpa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MIPOTSDKCHUH BCEH JKHU3HU;

6) 3K0JI0rM4eCcKOro BOCIIHTAHHUS:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOW KYIBTYPBI, OCO3HAHHME TIJIOOATBLHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

IJJAHUPOBAHUE U OCYIIECTBICHUE NEUCTBUI B OKPYKAIOIICH Cpele Ha OCHOBE 3HAHMS
L[eJIe YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA;

pacIIMpeHre OIbITa JIEATEIHHOCTH OKOJOTMYECKON HANpaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PHu3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pasButHs (pU3NIECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYyYHOU NIeATENbHOCTH, TOTOBHOCTh B IpoOIecce M3y4eHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0OBATENbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBble Jiornueckne AeHCTBUA:

CaMOCTOSITENILHO (DOPMYJITHMPOBAaTh M aKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHC;

OMPECIIATD LN ASATCIIbHOCTH, 33/1aBaTh IapaMeTPbl M KPUTEPUH HX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabarbeIBaTh IIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIONIUXCS MaTePUATBHBIX
1 HEeMaTepUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh M BBIOJHATH pPAadOTy B YCJIOBHSX pPEATbHOTO, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

ba3oBble ucciaenoBarebCckue AeHCTBYSA.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSATHSIMH W MeTOoAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHhHOCTH B 00JacTu
(bu3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHHS 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATEIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YYE€OHBIX CHUTyallMsiX, B TOM 4YHUCIE TpHU
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITh TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTATH
TUIOTe3y €€ pelIeHHs, HaXOJUTh AapTyMEHTHhI JUIS JIOKA3aTelbCTBA CBOWX YTBEPIXKJICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;



aHAIM3UPOBATh TOJY4YEHHbIE B XOJ€ pEUIeHHS 3a7auyd pe3yiabTaTbl, KPUTHUECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMyYIHpPOBATH COOCTBEHHBIC 3aJadd B 0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETb IIEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJI€H, MpeJlaraTh OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 3a]]a4H, JONYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBBIKAMHU MOJy4YeHUs MH(OpMAIK (HU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3HbIX THUIIOB, CaMOCTOSITENIBHO OCYIIECTBJISATh IMOKMCK, aHAIM3, CHUCTEeMATHU3alHhi0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCTIOJIB30BaTh CPEACTBa HMH()OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pEIIeHUN KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATHYECKHX HOPM, HOPM WH(POPMALIMOHHOH 0€301acHOCTH;

CO3/1aBaTh TEKCThl (DM3UYECKOTO COJACPKAaHUS B pPa3UYHBIX (opMmarax ¢ y4EToM
Ha3HaYeHus WHGOpPMAlMU ¥ UENeBOM ayIAUTOPHH, BBIOMpas ONTUMAIbHYIO (opMy
MPEJICTABICHUS U BU3YyATH3aI1H.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (DU3UKHU U BO BHE-YPOUHOM JESTEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIUKTHBIX CUTYAIH U CMSATYATh KOH(DIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHOM U MHAUBUAYAJIbHON pabOTHI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0TO 4JI€Ha KOJUIEKTHUBA;

NPUHUMATh LEIM COBMECTHOM JESTEIbHOCTH, OPIraHW30BBIBaTH M KOOPIAWHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH ACHCTBUH, pPaCHpelesiaTh POJH C YU4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOMH paboThl;

OIICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YJaCTHHKA KOMaHbl B OOIIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE TIOBEJEHUE B PA3IMUHBIX CHUTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranuzanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESITEIIBHOCTh B o0OjacTu (pu3uku u
ACTPOHOMHUH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 33/1a4U;



CaMOCTOSTENIBHO COCTABJIAITh IUIAH DPEIICHMs] PAacUETHBIX M KadyeCTBEHHBIX 3a]ad, IJIaH
BBITIOJIHEHUSI TMPAKTUYECKOH paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TMPOSBICHUIO OJPYIULUHA B 00JacTH (PU3MKH,
MIOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTEeIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIAJICTh HABBIKAMU TTO3HABATEIHLHON pedIIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
Y MBICIIMTENBHBIX IPOLECCOB, X PE3YJIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIS OLIEHKH CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 110 UX CHIXKEHHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAJIN3€ PE3YJIbTaTOB AEATEIbHOCTH;

IPUHUMATH ce0sl, IOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

MpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce OCTHKEHMS TMYHOCTHBIX PE3yJIbTAaTOB OCBOCHHUS MPOTPAMMBI IO (GU3HKE IS
YPOBHSI CpEIHEro 0o0mero oopa3oBaHusi y 0OydYaIOIIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
WHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS PAa3BUTHSI COOCTBEHHOM SMOIIMOHATIBHOUN Cepbl, OBITH YBEPEHHBIM B ce0€;

caMOperyJIupoBaHus, BKJIFOYAIOILETO CaMOKOHTPOJIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHHUE, CIIOCOOHOCTH aJalTHPOBATHCS K S3MOIMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAllMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTH)KEHUIO IeNId U YCHexy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTHMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3periaTh KOHQIUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonny oOyuenus B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU U TEXHOJIOTHM, B IIPAKTUYECKOU
JIeITEILHOCTH JIIOACH;

YUUTBHIBaTh TPAHUIBl NPUMEHEHHUS H3YYEHHBIX (PU3NYECKUX MOJeNiel: MaTepHuaabHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOMIOTHO TBEPIOE TEJIO, WACANbHBIM Tra3, MOJENH



CTPOCHMS Ta30B, )KMIKOCTEH M TBEPABIX TeJ, TOUYCYHBIA DJICKTPUYECKHUM 3apsAl IPU PEIICHUU
buznyecKkux 3a1ad;

pacrio3HaBaTh (U3NYECKHUE SBJICHUS (IIPOIECChl) M OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJICKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE IaJieHue Tell,
JIBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMopaencTBue tein, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE YXKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE O00bEMA TEJ NpPHU HarpeBaHUU
(oxJaXKJIeHUN), TEIJIOBOE paBHOBECHUE, UCIIAPEHNE, KOHCHCAIMs, TUIaBJIeHHEe, KpUCTAJUIN3aLu,
KHIICHUE, BIAKHOCTH BO3/lyXa, IOBBIIICHUE JABJIICHMs ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI raza B HM30IpoLEeccax, 3JIEKTpU3alus Tell,
B3aUMOJICHCTBUE 3apsI0B;

OIKCBHIBATh MEXAHUYECKOE JBUIKEHUE, MCIIOJIb3Ys (PM3UYECKUE BEJIWYMHBI: KOOPIUHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CWIa, UMIIYJIbC Tella, KHHETUYEeCKas
SHEprusi, NOTEHUMAIbHAs SHEPIUs, MEXaHUYecKas paboTa, MeXaHM4YecKas MOIIHOCTb; IpU
ONHCAaHWM TPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOIB3YEMbIX BEIHYUH, WX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOILUE JAaHHYIO (U3NYECKYIO BEJIHMUUHY
C IpyTUMHU BEJIMYUHAMY;

ONMCHIBATh HU3YYEHHBbIE TEIJIOBBIE CBOMICTBA TEJ W TEIUIOBBIE SIBICHUS, HCIIOJIb3YS
¢u3nueckue BEIMYMHBL: JaBJIEHUE Ta3a, TEMIIepaTypa, CPEAHssl KUHETHYECKas DSHEprus
XAOTUYECKOIO0 JIBUJKEHUS MOJIEKYJ, CPEIHEKBAaIpaTH4YHAas CKOPOCTb MOJEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Ko3(pQGUIMEHT MOJE3HOro JIEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI HCIIOIB3YEMbIX BEIUYHH,
uX OOO3HAYCHHMS W EIMHHIBL, HAXOMUTH (OPMYIBI, CBS3BIBAIOIIME JAaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTHUMHU BEITUYHHAM;

ONMCHIBATh M3YYCHHBIE JJIEKTPUUECKHE CBOMCTBA BEILECTBA M IEKTPUUYECKUE SIBIICHUS
(mpotiecchl), UCHONIB3YST (GU3NYECKUE BEIWYUHBL: AJIEKTPUUYECKUH 3apsisl, 3JIEKTPUUYECKOe MOoJe,
HANpsDKEHHOCTh  TIOJIS,, IMOTEHIMAJ, pPa3sHOCTh TMOTEHUUAIOB; MpPU ONUCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX O0O003HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUYUHAMU;

aHAIN3UPOBATh (U3NYECKUE MPOIECCHl M SBJICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
NPUHLMIBL: 3aKOH BcemupHoro tsrotenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0H coxXpaHeHUs
MEXAHUYECKOM dHEPIUH, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHJI, IIPUHIUI
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBA3b CPEAHEW KHHETUYECKOW HSHEPrHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOrO 3apsiia, 3akoH KyloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BhIpaKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MacCHOrO MCIIOIb30BAHMS B TIOBCEAHEBHON KU3HU;

BBITOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAaHHIO (DU3MUYECKUX SBJIEHUH U IPOILECCOB C
UCTOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, Mpu 3TOM  (HOpPMYIHPOBATH
npobnemMy/3ajady W TUMOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI;

OCYILECTBIISATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIWYMH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MOTPELIHOCTEN U3MEPEHU;



HCCJIEIOBATh 3aBUCUMOCTH MEXIYy (U3NYECKUMH BEIMYMHAMU C HCIOJb30BaHUEM
OpSAMBIX HW3MEPEHUH, MpH OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHpPOBATH pPE3YJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PM3MYECKHX BEJIWYHMH B BHJE TaONMIl U IpadUKOB, J1EIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHUS;

coOnrofarTh mpaBuia O€30MacHOr0 TpyAa IMPU MPOBEACHHHM HCCIEIOBAaHUN B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENIOBATEICKOM UM TNPOEKTHOW AEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiate pacu€THbIe 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJIb3Ys
buznyeckue 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHallM3a yCJIOBHs 3a/layd BHIOUpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIC IS €€ pEelIeHHUS,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEAIbHOCTH MOJyYCHHOTO 3HAUCHHsI (PU3MYECKON BEIIMYHHEI,

peliaTte KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKHU HEMPOTHUBOPEUHMBYIO LIEMOUKY
paccyXJIeHUl ¢ OMOpOi Ha U3yUEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3MUecKue SBICHUS;

UCTIONB30BaTh MPH PEUICHWH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIIPETAMH U TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAIMK, MOJYYEHHOW W3 pa3IMYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJyYaeMyro HH(OpMALINIO;

NPUBOUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HayKH, 00BSCHEHHE MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TIOBCEJHEBHOM JKU3HU IUIA
obecrnieueHrs 6€30MacHOCTH MPU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHUCTBAMHU, JIJIS
COXpaHEHHUs 3/10pOBbs U COOJIIO/IEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaloLEel cpee;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUATIBHBIX POJIEH, IUIAHUPOBATH PabOTy
TPYONbl, palOHaJIbHO pacHpeneNsTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJIAPTHBIX CUTYAllUsIX, aIeKBAaTHO OLICHUBATh BKJIAJ] KaXKJIOTO M3 yYAaCTHHKOB TPYIIIHI B
pelIeHne paccMaTpUBaeMON MPOOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
JEeSTeIbHOCTH JIFOJIEH, LIETTOCTHOCTh U €AMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUUTBIBATh TPAHMIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNei: TOo4eyHbIH
NIEKTPUYECKUI 3apsifl, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJI€JIb @aTOMHOTI'O Si/Jpa MIPH pelieHnn GU3NYECKUX 3a/1ay;

pacrio3HaBaTh (U3MYECKHE SBIEHUs (MIPOILECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJAUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIE HAa MPOBOJHUK C TOKOM U JIBHXKYLIUHCS 3apsl,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJSApU3alUs CBeTa, JAUCHEPCUS CBeTa,
dorornekrpudeckuit 3¢ dekt (poroaddekr), CBeToOBOE JaBleHNE, BOSHUKHOBEHUE TMHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPE) M AJIEKTPOMArHUTHbIE SBJICHUS (IIPOLECCHI),
UCTONB3Yys (U3UYECKHUE BEIUYMHBL: DJIEKTPUUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIas CUIa,



paboTa TOKa, MHAYKLHS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHla, WHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KosieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMATrHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MPU OMUCAHUHM MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUECHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYNHAMU;

ONHUCBHIBATH M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMUMHBI: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIJIbI, CBSI3bIBAIOIINE JTAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTHMHU
BEJIMYMHAMU, BBIYUCIATH 3HAY€HUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBIICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAO0BAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jxoyms—JIeHna, 3akOH JJIGKTPOMAarHWUTHOW  WMHIYKIMH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa s GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUUECKOIOo 3apsiaa, 3aKOH COXpPaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOIO pacmnajaa, IpU 3TOM pas3inyaTh
CIIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOe BBIPAKEHHE U YCIOBUA (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;

OINpEENATh HaIlpaBICHWE BEKTOpA MHAYKLIMU MAarHUTHOIO IOJIS MPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiibl Jlopenna;

CTPOUTH U OIUCHIBATH N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;

BBITMIOJHATh JKCIEPUMEHTH 1O HUCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAaHWEM TMPSAMBIX U KOCBEHHBIX H3MEpEHHil: TMpu 3TOM  (POpMyIupoBaTh
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OMBIT U (POPMYIMPOBATH BBIBOBI;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBI CHOCO0 H3MEpPEHUs U MCMOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMbBIX U3MEPEHUN:
IOpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYyYEHHOH 3aBHCUMOCTH
¢u3znyecKkux BEIWYMH B BHAE TaOMUI U TpapuKOB, JAeiaThb BBIBOABI IO pe3yJbTaTaM
UCCJIEJIOBAHUS;

coOuoiaTh IMpaBuia 0€30MacHOro TpyJda NpHU IMPOBEJCHUM HCCIEIOBaHMM B paMKax
y4eOHOTO SKCIIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTENIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOPHOTO 000PYAOBAHMUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJb3YsS
¢du3nyeckre 3aKOHbBI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BEITHUNHBI,

pelaTh KayecTBEHHbIE 3aJjaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUYKY
paccyXIeHU ¢ ONOpOi Ha 3y4EHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBICHUS;

UCMOJb30BaTh MPH pPEUIeHWH Y4eOHBIX 3aJad COBpPEMEHHble HH(OpMaIOHHBIE
TEXHOJIOTUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, MHTEPHpPETAUU U MpeICTaBlIeHUs] ydeOHOU u



HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJTy4yaeMylo HH(POPMALIUIO;

OOBSICHATH MPUHIUITBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IuvaTh
yCIIOBUS UX O€30MacCHOr0 UCOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE TIPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETHUECKUE 3HAHUSA TO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, IS
COXpaHEHHUS 3I0POBbS U COOJIIOICHUS HOPM HKOJIOTUYECKOTO MOBEACHHS B OKpY>KaIoIIei cpeje;

paboTaTh B TpyIIE C BHIIOIHEHUEM PA3IMYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBATh padoTy
TPYMNIbI, palMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBaTHO OLIEHHUBATh BKJIAJ Ka)KJOTO M3 YYACTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 1 bubmmoreia LIOK
' S https://m.edso0.ru/7f41bf72
Htoro no paznemny 1
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kutiematitka ° https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edsoo0.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPAHEHHUS B MEXaHUKE 6 1 1 hgpil;ll()nféeliiasi.ru 17§41b72
Hroro no paszneny 19
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1
3 Octonel TEPMOITHAMHIH 8 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIHM 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 14
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Paszpen 1. JIEKTPOIUHAMUKA
MaruauTtHoe nojie. DIeKTpOMarHuTHasI bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KosiebaHus https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcHOBBI cielaNIbHOM Teopun 4 1 bubnnoreka [JOK
OTHOCHUTEJIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKU 6 Bubmorexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK
4.2 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6 OBOBHIAIOIIEE ITIOBTOPEHHUE

61 OfoSumonce nosropere ‘ g imedson U TALGOTe
Hroro no pasneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Kouun4yecTBo yacos JIeKTPOHHBbIE U(PPOBHIE
11/-11 Tema ypoka Beero Kontpoanunie IlpakTnueckme  00pa3oBaTelbHbIC
padoTbI padoThbI pecypchl
®du3rka — HayKa 0 IpUpo/e.
H
OKpYATOIET0 MDA PO MCTo BrGmiorera LIOK
1 Q)HZYI/IKI/I BH(;)O MU zBaHHH 1 Brbmiorexa LIOK
con eMeHHO; Hap S https://m.edsoo.ru/ff0c33e6
P 7 . P https://m.edsoo.ru/ff0c32e2
MHpa, B IPAKTUIECKOMN
JNeATeILHOCTH JIFOIeH
M )
2 O:;(j:;:ee;j::ciiIi/[ii}:;jmecxoro 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c3508
newxkenusd. [lepemenienue.
3 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bub6nuorexa [IOK
newkeHue. CKopoCTb. https://m.edsoo.ru/ff0c3620
, | pmermememe——
A ] P ’ https://m.edsoo.ru/ff0c372e
C IOCTOSIHHBIM YCKOPEHHEM.
CBobOoniHOe majeHne. Y ckopeHue
5 CBOOOIHOTO TMajicHus. JIBIKEeHHE C 1 bu6mmorekxa [OK

ITIOCTOSSTHHBIM YCKOp CHUCM
CcBOOOIHOTO ITaJICHHUS.

https://m.edsoo.ru/ff0c39cc
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OrnpenenieHre KHHEMAaTHYECKUX

6 XapaKTEPUCTHUK C TTIOMOIIBIO
rpa¢uKoB
KpuBonuHeitHoe BUKEHUE.
7 I[I];I/DKGHI/IG MaTepHI/IaHLHOﬁ TOYKH 110 Bubmorexa LIOK
https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHIMIT OTHOCUTEILHOCTH
8 Fell)m/mueﬂ. WNHepumanbHbie CUCTEMBI bubmorexa HOK
N https://m.edsoo.ru/ff0c3be8
orcyeta. [lepBblii 3akoH HeroTOHA
Macca tena. Cuna. [Ipuanun
9 CYTIEPHO3UINH CUJL. BpTopL(l)ﬁ 3aKOH Bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
HproToHa 17151 MaTepUaIbHOW TOYKH
10 Tpetnii 3akon HeroToHa niis bu6mmoreka [JOK
MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO TATOTCHHUSI.
11 Cuna TSI)K@CTI:I. [IepBas Bubnmorexa LIOK
https://m.edsoo.ru/ff0c3d00
KOCMHYECKasi CKOPOCTh
12 Cuina ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
tena. HeBecoMoCTb. https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduunent
13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bu6nuorexa [IOK
TBYDKEHUH TeJla B )KUIKOCTH WU https://m.edsoo0.ru/ff0c3f76
rasze
[TocTynarenbHOe U BpalaTeibHOE
JIBIDKCHHE a0COJIFOTHO TBEPIOTO
14 Tena. MOMEHT CHITBI. Hneqlz) CHJIBI. bubmorexa LIOK

VYcnoBus paBHOBeCUs TBEPIOTO
Tena

https://m.edsoo.ru/ff0c41a6
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15

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMITysbca. PeakTuBHOE IBU)KEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

Pabota n MoLIHOCTD CHIIBI.
Kunernueckas sneprus
MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETUYECKOW SHEpIuu

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

17

ITorennmansHas 3HEPrHUs.
[ToTenuuanpHas 3HEprust ynpyro
neOpMHUPOBAHHON MPY>KUHBL.
[loTeHumanbpHas sHEPrus Tea
BOJIN3M IOBEPXHOCTH 3eMIIU

bubmuoreka [JOK
https://m.edsoo.ru/ffOc461a

18

19

20

ITorennmanpHBIC U
HEIOTEHIHAJIbHBIE CHIIBI. CBSA3b
paboThl HEMOTEHIIUATBHBIX CHJI C
W3MEHEHHEM MEXaHNYECKOU
SHEPIUH CUCTEMBI T€J. 3aKOH
COXPAHEHHUS MEXaHUYECKON
JHEpPrUU

JlaGopaTtopHnast pabota
«HccnenoBanue cBsizu pabOTHI
CHWJIBI C U3MEHEHHEM MEXaHUYECKOI
SHEpPTruM Tella Ha IpUMepe
PaCTSDKEHUS PE3UHOBOTO KTyTa»

KonTponbhas pabota no teme

«Kunemaruka. JlnHamuka. 3aKOHBI
COXpAHEHHUS B MEXAHUKE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

bubmuorexa [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TTOJIOKEHUS

bu6mmoreka [{JOK



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74

MOJIEKYJISIPHO-KMHETUYECKOMN
Teopuu. bpoyHOBCKOE ABMXKEHUE.

Hupdysus

https://m.edsoo.ru/ffO0c4dc2

22

Xapaxkrep JBUKECHUS U
B3aMMO/JICHCTBHUSI YaCTUL BEILIECTBA.
Mogenu cTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX Tl

23

24

25

Macca monekyn. Konuuectso
BemectBa. [locTostnHas ABoraapo

TennoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxama remneparyp Llenscus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEe KNHETUYECKOU
SHEPrUM IBUKEHUS MOJIEKYJI.
YpaBHeHue Menpeneena-
Knaneipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

27

28

29

3akoH /lambToHa. ["a30BbIC 3aKOHBI

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEXy TapaMeTpaMH COCTOSTHHS
Pa3peXEHHOTO ra3a»

I/I3OHpOI_ICCCBI B UACAJIbBHOM ra3c€ u
ux rpa(bw{e(:Koe MNpEaACTaBJICHUC

bubmuorexa [JOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

CHoCcOOBI €€ N3MEHEHHUS.
KonuuecTBo TEIioTh U pabora.
BHyTpeHHss SHEprust
OJJHOATOMHOI'0 HJIEAJILHOTO r'a3a

Bune! Teronepenayn. Pabora B

bubmuoreka [JOK

31 TEPMOIMHAMHUKE. https://m.edsoo.ru/ff0c5¢c36
VY aenpHas TEMIOEMKOCTD BEILIECTBA.

39 KomnuecTBo TemioTsl npu bubmmorexa [IOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
nporecc

33 IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnuoreka [JOK
€ro MPUMEHEHHUE K M30IpoIieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTtumocTs npoiieccoB B

34 anp(l;)z[e. Bropoii l;)aIIjOH bubmorexa LIOK

https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
ITpunnun nevicrBus u KII1/

35 ternoBoil mammHbl [{ukn Kapao n bubnuorexka [JOK
ero KII/I Dxonorunueckue https://m.edsoo.ru/ff0c600a
poOIeMbI TEIIOHEPTETHKHY.

O6o06maromuit ypok
36 <<M0J'II€I:IKYJII;IIpHa$}I’p ¢dusnka. OCHOBBI bubmmorexa LIOK
https://m.edso0.ru/ff0c6938
TEPMOTUHAMHKI
KonrponbHas pabora no reme
37 «Monl:;Kynﬂszﬂ ¢dbuzuka. OCHOBBI bubmmorexa LIOK
https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKH

38 [TapooGpazoBaHue U KOHEHCAIUS. bubmuorexa [IOK
Hcnapenue n xunenue https://m.edso0.ru/ff0c63b6

39 AOCOTIOTHAS ¥ OTHOCHTEIIbHAS bubmmoreka [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BIIQXKHOCTH BO31yxa. HaceleHHbII
nap

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucrannmueckue u
amop(HbIe Tera. AHU30TPOIHUS

40 CBOMCTB KpHCTaIOB. JKukue bubmorexa HOK
https://m.edsoo.ru/ff0c65f0
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl
[ImaBnenue u KpucTauIM3aLus.
41 VY nenbHas TeHJII())Ta HJIaBJIGII{lI/IH. Bubmmorexa LIOK
https://m.edsoo.ru/ff0c6708
CyO6numarnus
42 YpaBHeHHEe TEII0BOr0O OanaHca bubmmorexa LIOK
https://m.edsoo.ru/ff0c6820
OneKkTpu3zanus Tei. DNeKTPUIECKUn
3apsan. JIBa BUaa 3JIE€KTPUUECKUX bu6mmoreka [JOK
43 3apsaa0B [IpOBOJHMKH, AUIIEKTPUKU https://m.edsoo.ru/ffOc6bcc
Y TIOJyITIPOBOJHUKHU. 3aKOH bub6nuorexa [IOK
COXPaHEHUSI HIIEKTPUIECKOTO https://m.edsoo.ru/ffOc6bcc
3apsana
B3aumoneiictBue 3apsiioB. 3aKOH
44 KyJIOHa.HToqeqHHﬁ I;JII[eKTpI/IquI<I/II7I bubamorexa IOK
https://m.edsoo.ru/ffOc6ce4
3apsia
Hanpssk€HHOCTB IEKTPUIECKOTO
45 nosis. [IpuHIMn cynepno3suuuu bub6nuorexa [IOK
AIIEKTPUUYECKUX NoJel. JIuauu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaGora cuin anexTpocTaTuueckoro Butnmorexa [OK
46 noiist. [Toreniman. PasHocts

INOTCHIIMAJIOB.

https://m.edsoo.ru/ffOc6f00



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

47

HpOBOI[HI/IKI/I W JUDJICKTPHUKU B
OJICKTPOCTATUYCCKOM IIOJIC.
I[I/IBJICKTPI/ILIGCKaH IIPOHUIIACMOCTD

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

48

49

50

OnexrpoéMkocTs. Konnencarop

DOnEeKTPOEMKOCTH TJIOCKOTO
KOHJIeHCAaTopa. JHEprus
3apsKEHHOT0 KOHJEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTU KOHAEHcaTopa"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

51

[IpuHum nelcTBUs U IPUMEHEHNE
KOHJICHCATOPOB, KOIUPOBAJIBLHOTO
amnrmapara, CTpyHHOro NpuHTepa.
DJIEKTpOCTaTUUYECKas 3aIUTa.
3a3eMyIeHHE AIEKTPOIPUOOPOB

52

KonTponbHas pabora no teme
«INEKTPOCTATUKAY.

53

DNEeKTpUYECKUi TOK, YCIOBUS €r0
cymiectBoBaHusA. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

54

55

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COCTMHEHNE
IPOBOTHUKOB.

JlaGopatopnas pabora «3yuenue

CMEIIaHHOTO COCMHEHHS
PE3UCTOPOBY

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0

56

PabGora 1 MoOLIHOCTH
AJIEKTPUUYECKOTO TOKA. 3aKOH
xoyns-Jlenna

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7838

S7

3axon Oma aJis MOTHOM
(3aMKHYTOM) 3JIEKTPUYECKON LIETIH.
Kopotkoe 3ambikaHue.

bubmuoreka [JOK
https://m.edsoo.ru/ffOc7ae0

58

59

JlabopaTopHas paborta «/3mepeHnue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO COIPOTUBIICHUS

DNeKTpOHHAs TPOBOJAUMOCTD
TBEPABIX METAJIIOB. 3aBUCUMOCTD
COIMPOTUBIICHUS METAIIJIOB OT
TEMIIEPATYPHI.
CBepXMnpoBOAUMOCTb.
Bcepoccuiickas npoBepoyHas
pabora.

60

61

62

63

DNEKTPUYECKUH TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoIHUKH, X COOCTBEHHAs
Y IPUMECHAs1 TPOBOJIUMOCT.
CaoilicTBa p—N-niepexoja.
[TonynpoBoAHHKOBEIE TPUOOPHI.
Bceepocculickas npoBepoyHast
pabora.

DIIEKTPUUECKHUI TOK B paCTBOpax U
pacruiaBax 3JE€KTPOJIMTOB.
DIIEKTPOTUTHIECKAS JUCCOIIHAITHSI.
DIIEeKTPOIHN3

SJICI(TpI/ILICCKI/Iﬁ TOK B Ira3ax.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

bubnmnoreka [JOK
https://m.edsoo.ru/ff0c82ba

bu6nmnoreka [JOK


https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

CaMOCTOSTEIBHBIA U
HECaMOCTOSITCIIbHBIA pa3psi/l.
Momnuaus. I[Tnazma

https://m.edsoo.ru/ff0c84ae

DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubmmorexa [IOK
npuMeHeHue. [IpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KontpomnbHas padora 1o teme «

66 HOCT(I))ﬂHHHﬁ BpﬂeKTpI/I‘IeCKI/Iﬁ TOK. 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c8a8a
TokM B pa3IUYHBIX Cpelax»

67 PesepBublit ypok. O600marommii 1 bu6mmoreka [JOK
ypok o Temam 10 kiacca. https://m.edsoo.ru/ff0c8c56

68 PeseprubIii ypok. O0oOmaromuit 1 bubmmorexa [IOK
ypok 1o Temam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE N (pPOBbIE

Jr:[;-)n Tema ypoka Beero Konrposabusie  Ilpakruueckue  00pasoBaTesbHbIe
padoThI padoTshI pecypcel
ITocTossHHBIE ~ MAarHUTBI W HUX
B3aUMOJCHCTBHE. MarHuTHOE IIOJIC. bu6nuoreka [IOK

1 N 1
Bektop  MarHUTHOW  HMHIYKIHH. https://m.edso0.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKIWU
MarnuTHOoe T0JIe TPOBOJHUKA C

5 TOKOM. OmnsIT Opcrena. 1 bu6nuoreka [IOK
B3aumoseiicTBue MPOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTopHas pabGora «M3ydeHue

3 MaFHII/:THOf")O nznﬂ KaTYHJ}I,:II/I c 1 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)»
JlelicTBU€ MarHMTHOrO TMOJsA Ha
MpOBOJHUK ¢ TokoM. Cuina Ammnepa.

4 JlaGopatopHas pabota 1 1 bubmuoreka [JOK
«HccneqoBanue IeNCTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MAarHUTa Ha PaMKy C
TOKOM»

JlelicTBMe MAarHMTHOTO MOJsS Ha

5 JBUKYITYIOCS 3apsHKEHHYIO 1 bubmuorexa [JOK
gactuny. Cuna Jlopenmna. Pabota https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DneKTpOMarHuTHas WHIYKIIHSL.

6 [ToTok BEKTOpa MarHMTHON 1

uaaykuuu. OJ1C uHAyKIMU. 3aKoH



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

ANEKTPOMATHUTHOMU WHIYKIUU

®dapages
JlaGopaTopHas abora
7 «I/Iccieﬂoiaﬂne ﬂ]I:JIeHI/ISI bubmorexa HOK
. https://m.edsoo.ru/ff0cal50
AIIEKTPOMATHUTHOU WHIYKITHH
NHIyKTUBHOCTb. SIBiaenue
CaMOUHIYKIIHH. DJ1C
8 CaMOI/IHllzKKHI/II/I. 3Hep§m bubmorexa HOK
https://m.edsoo.ru/ff0ca600
MarHUTHOTO TIOJISl KATYIIKH C TOKOM.
DIIeKTPOMarHuTHOE IOJIe
TexHuueckue yCTpoiicTBA M UX
MIPUMEHEHHUE: IOCTOSTHHBIC MAaTrHUTHI,
9 AJIEKTPOMArHUTHI,
JIEKTPOJIBUTATEIb, YCKOPUTEIH
DJIEMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb
OO6o0marommit OK «MarauTHoe
10 Hone.ILI B }f;pneKTpOMarHHTHas[ bubmmorexa LTOK
https://m.edsoo.ru/ff0cab82
WHTYKITHS
KonTponbHast pabota 1o Teme
11 «Mal"l:lI/ITHOC ’ noJe. bubmmorexa LIOK
https://m.edsoo.ru/ff0cad58
DNeKTPOMArHUTHAS] WHTYKITHS»
CBoOoaHbBIC MEXaHUYECKHE
KOJIcOaHMSI. I"apmMonnueckue
12 KoJIeOaHusl. ’ YpaBHeHME bubmorexa LIOK
. https://m.edsoo.ru/ff0caf06
TapMOHUYECKHUX KoJIeOaHUH.
IIpeBpamenue 3aepruu
13 JlaGopatopHas pabota

«HccnenoBanue 3aBUCHUMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

nepuoaa MallbIX KOJIOaHWd Tpy3a
Ha HHUTH OT [UIMHBI HUTH U MACCHI
rpy3a»

14

Kone6arenbHbrit KOHTYP.
CBoOO1HBIE AJIEKTPOMAarHUTHBIE
KoJieOaHus B u1eaTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHANorus
MEXIY MEXaHHYECKUMHU u
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6nuoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®dopmyna Tomcona. 3akoH
COXpPAaHCHUA SJHCPrun B HACAJIBHOM
K0JIeOaTeIbHOM KOHTYPE

bubnnoreka IIOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBinenue o0  3aryxaromux
KOJICOAHUSX. BoinyxaeHHbIe
MEXaHUYECKUe KoJe0aHusl.
Pe3onanc. BriHyX1cHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs

bubnnoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[IepemenHBII TOK.
CuHyconabHbIN IEPEMEHHBIN TOK.
MoniHOCTh  NEPEMEHHOI0  TOKaA.
AMIUIUTYIHOE W JCHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS

bubmmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

19

Tpanchopmarop.  [IpousBonctso,
nepegayva u norpebdyeHue
3JIEKTPUYECKON SJHEPTUN

YcerporicTBo u MPAKTUYECKOE
MIPUMEHEHHNE BJIEKTPUYECKOTO
3BOHKa, TIE€HEeparopa NEPEMEHHOr0
TOKa, JINHUH 3JIEKTpoIepeaay

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

OKOJIOrn4ecKue pUCKHU pu

MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
20 KynbsTypa HCITOJIb30BaHUS
JJIEKTPO’HEPTUH B MOBCEIHEBHOMN
KU3HU
MexaHu4eckue BOJHBI,  YCIIOBHS
aCIpOCTpPaHEHUSI. [lepuon.
21 gKoppocn.p pacnpOCTpaHeHI/I;Ip II[/I bubnuorexa LIOK
https://m.edsoo.ru/ff0cca54
quHa  BonHbL.  [lomepeunsie U
MPOJIOTILHBIE BOJHBI
99 3Byk. CkopocTh 3Byka. ['poMKoCTb bubnuorexa [HOK
3ByKa. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTPOMAarHUTHBIE  BOJIHBI, WX
23 CBoﬁcha u  ckopocth. [llkama bubnuoreia LOK
https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paguoCBA3U u
24 TeneBuaeHud. Pa3Butue cpencrts
cBs3u. Pagnonokamnus
o5 Konrponsnas pabota «Konebanus u bubmuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonrHENHOE pacpOCTpaHEHUE
CBeTa B  OJHOPOAHOW  cpeje. bubmuotexa [JOK
26 .
Toueunsrii ucroyHuk cBera. Jlydu https://m.edsoo.ru/ff0cd350
CBeTa
Otpaxenue CBeTA. 3aKOHBI
27 oré)amemm ceera. [loctpoenue bubmmoreia LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHH B IJIOCKOM 3epKajie
28 [Ipenomiienue CBeTa. [Tonnoe bubmuoreka [JOK

BHYTpEHHEE OTpaKEHHUE.

https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

[IpenenbHblii yroi IIOJIHOTO
BHYTPEHHETO OTPa’KCHHUS

JlaboparopHas pabora «M3mepeHue

bu6nuoreka [IOK

29 TIOKa3aTes IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. Iloctpoenue wuzo0pakeHUi

30 B JIMH3E. dbopljvlyna TOHKOf]I;) JIUH3BI. bubnuorexa LIOK

https://m.edsoo.ru/ffOcddle

VYBenuueHue NUH3bI
JlaGopaTopHas pabora

31 «Uccnenosanue CBOIICTB
M300paKeHHI B TUH3AX)
Hucniepcus cBera. CIIOKHBIA COCTaB

32 Oenoro ceera. LBer. JlaboparopHas
pabora «HaOmroneHune aucniepcuu
CBETa»

33 WnTepdepenus ceera. Audpaxus bubnnorexka HOK
ceta. JludpakironHas pemeérka https://m.edsoo.ru/ff0ced22

34 IlonepedHOCT,  CBETOBBIX  BOJIH. bubmuoreka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U yCTpoicTBa

35 U yciaoBus  ux  0e30macHoro
MPUMEHEHUS
I'panuter PUMEHUMOCTH

36 KJIACCHUYECKOM MEXaHUKH. bu6mmoreka [IOK
[ToctynaTtel crnenuanbHOM Teopuu https://m.edsoo.ru/ff0cf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTh

37 OJTHOBPEMEHHOCTH. 3ameqieHne Bubmorexa TIOK

https://m.edsoo.ru/ff0cfa42

BPEMEHU M COKpAIICHUE JITHHBI

38 OHeprus U HMITYJIBC bubmuoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

pensTuBUCTCKOM 4actuubl. CBs3b
Macchl C JHEpPruel M HMITYJIbCOM.
DHeprus moKost

https://m.edsoo.ru/ffO0cfc68

KontponpHast pabora  «OnTHKa.

39 OCHOBBI  CIIELHAIBHON  TEOPHUH bubmmorexa [IOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)
40 DOTOHBI. dopmyna [1nanka. bubmuorexa [JOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ffOcfel6
" ETKpL:;ge u o Hccnezf;)BaHI;e BuGmorexa LIOK
oToa(ddekTa. MBITHI . .
https://m.edsoo.ru/ffOcffc4
CrojeToBa
3 .Y
o | e b, T
8 ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddexra
. O II. H.
43 JII[:ZJeIe}eI:ae (;?;I;qecgcl;jm elicTBHE bubmorexa HOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
Texnuueckue YCTpOMCTBA 51
MPaKTUYECKOe MIPUMEHEHHUE:
44
($hoTOdIEMEHT, dboTonaTyuk,
COJIHEUHas OaTapest, CBETOIUO/
45 Pemenue 3agau mo teme «DIE€MEHTBI bubnuoreka [IOK
KBAaHTOBOM OITHKH https://m.edsoo.ru/ff0d0302
M T . O
o | prie e Tovems O
PHOPA p https://m.edsoo.ru/ff0d091a
yactull. [nanerapuas Mmoaens atoma
but6mmoreka [IOK
47 IT b
OCTYHATH! Hopa https://m.edsoo.ru/ff0d0Oafa
48 Wznyyenue u norjiomieHue GOTOHOB bubmuoreka [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

Opu IepexoAe aromMa C OIHOIO
YPOBHS SHEpPruv Ha Apyrou. Buuasl
CIIEKTPOB

https://m.edsoo.ru/ff0d0afa

49

BousiHoBBIE CBOMICTBA YacTUll. BoJiHbBI
ne bpoinns. KopnyckyinsapHao-
BOJTHOBOM Ayanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTtkpsiTHE palrOaKTUBHOCTH.
OnbITHI Pesepdopna 1o
OIIPE/ICIICHUIO cocraBa
PAAOAKTUBHOI'O U3JIYYCHHUA

bubmnoreka IIOK
https://m.edsoo.ru/ff0d0fd2

o1

52

53

54

CaoiictBa anbda-, Oera-, ramma-
W3JTY4YEHHUS. Binsinue
PaIMOaKTHBHOCTH Ha JKUBBIE
OpTaHU3MBI

OTkpplTHE TNPOTOHA M HEUTpPOHA.
N3oToms!. Anbda-pacnan.
ONEeKTPOHHBIM M MO3UTPOHHBIN
Oera-pacrnajn. ['amMmma-u3inydeHue

OHeprusi CBA3M HYKJIOHOB B sJIpe.
SlnepHble peaxkuuu. S nepubii
peaktop. [IpoGiempl, TEPCHIEKTUBHI,
HKOJIOTUYECKUE aCIEeKThI SIEPHOM
SHEPTEeTUKHU

OnemeHTapHble YacTUlbl. OTKpPHITHE
NO3UTpPOHA. MeTo bl HaOMI0IEHUS U
peructparuu 3JIEMEHTapHbIX
YaCTHII. Kpyrasrit CTON
«DyHaaMeHTaIbHbIE

bubnuoreka [IOK
https://m.edsoo0.ru/ff0d1162

bubmmorexa [JOK
https://m.edsoo.ru/ff0d1356

bubmorexa [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aMMOJIEUCTBUS. Enuncrso
(bU3UYECKON KapTHUHBI MUPa»

55

Bun 3Bésmuoro meba. Cosses3mus,
SpKUe  3BE3MbI,  IUIAHETBI, WX
BuguMoe JBrkenue. CoaHeyHas
cucrema

56

57

58

59

60

Conune. CoiHeyHast aKTHUBHOCTD.
Ncrounuk sneprun ConHua 1 3BE311

3BE3 1B, ux OCHOBHBIE
XapaKTEPUCTUKU. 3BE3MBI TJIABHOM
MoCIe0BaTeIbHOCTUH. BHYyTpeHHee
ctpoenne  3BE3A. CoBpeMeHHBIE
MIPEACTABJICHUS O TIPOUCXOXKICHUU U
sBostonnu CosHIa U 3BE31

Muneunslii IlyTh — Hama
I"ayakTHka. [Tonoxenue 51
nemxenne ConHna B [amakTuke.
lanmaktuku. YE€pHblE ABIPBHI B spax
TaJaKTUK

Bceenennas. PasOeranne raiakTHK.
Teopus bonpioro B3pbIBA.
PenukroBoe HU3ITyYEHHE.
MertaranakTuka

Hepewennsie poOIeMbI
aCTPOHOMHHU

61

Kontponbnast pabora «DIeMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6marmuii ypok. Ponb ¢usuku
U aCTPOHOMHUH B 3KOHOMHYECKOM,




TEXHOJIOTHYECKOM, COIMMAIbHOM H
STUYECKOH cdepax IeATeTbHOCTH
JeloBeKa

Oo6o6maromuii ypok. Ponms u MecTo

63 buzuKu u aCTPOHOMUU B 1
COBPEMEHHOM HAy4yHOM KapTHUHE
Mupa
O06o06marmui YPOK. Ponb

64 duznueckoit TEOPHH B 1
(GopMHpOBaHUU TIPENCTABICHUA O
¢u3nvecKoil KapTHHE MHUpa
O06o001maronun YPOK. Mecto
¢u3nmveckoil KapTHHBI MHpa B

65 o0mem pany COBPEMEHHBIX 1
€CTeCTBEHHO-HAYUHBIX
MPEJCTABICHUHN O IPUPOJE

66 PesepBHBIl ypok. MaraurtHoe moie. 1
DJEeKTpOMarHUTHAS HHIYKIIUS
Pesepsubiit ypok. Ontuka. OCHOBBI

67 CIEIUAIBHOM TEOpUn 1
OTHOCHUTEJIBHOCTH
Pesepnsiit ypok. KBanToBas gusuka.

68 SHCI\EGHTHYP aCTp0HOMI/II/Iq) " 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d1784

acTpou3uKu
OBUIEE KOJIMYECTBO YACOB 68

[10 ITPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» ®usmka, 10 knacc/ Msikumes ['.51., Byxosues b.b., Corckuit H.H. mon penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemenuey
» ®uswnka, 11 kiracc/ Msakumes ['.J1., byxoBues b.b., Yapyrua B.M. non penakuueit
[MapdenTreBoit H.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenuey

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bu6mmoreka [IOK
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